Sodium currents in isolated rat CA1 pyramidal and dentate granule neurones in the post-status epilepticus model of epilepsy.
Status epilepticus (SE) was induced in the rat by long-lasting electrical stimulation of the hippocampus. After a latent period of 1 week, spontaneous seizures occurred which increased in frequency and severity in the following weeks, finally culminating after 3 months in a chronic epileptic state. In these animals we determined the properties of voltage-dependent sodium currents in acutely isolated CA1 pyramidal neurones and dentate granule cells using the whole-cell voltage-clamp technique. The conductance of the fast transient sodium current was larger in SE rats (84+/-7 nS versus 56+/-6 nS) but related to a difference in cell size so that the neurones had a similar specific sodium conductance (control: 7.8+/-0.8 nS/pF, SE: 6.7+/-0.8 nS/pF). Current activation and inactivation were characterised by a Boltzmann function. After SE the voltage dependence of activation was shifted to more negative potentials (control: -45.1+/-1.4 mV, SE: -51.5+/-2.9 mV, P<0.05). In combination with a small shift in the voltage dependence of inactivation to more depolarised potentials (control: -68.8+/-2.3 mV, SE: -66.3+/-2.3 mV), it resulted in a window current that was much increased in the SE neurones (median: 64 pA in control, 217 pA in SE, P<0.05). The peak of this window current shifted to more hyperpolarised potentials (control: -44 mV, SE: -50 mV, P<0.05). No differences were found in the sodium currents analysed in dentate granule cells of control and SE animals. The changes observed in CA1 neurones after SE contribute to enhanced excitability in particular when membrane potential is near firing threshold. They can, at least partly, explain the lower threshold for epileptic activity in SE animals. The comparison of CA1 with DG neurones in the same rats demonstrates a differential response in the two cell types that participated in very similar seizure activity.